The relative importance of dopamine and noradrenaline receptor stimulation for the restoration of motor activity in reserpine or alpha-methyl-p-tyrosine pre-treated mice.
Two animal models of Parkinsonism have been employed to investigate the role of noradrenaline in the motor effects of levodopa. Pretreatment with reserpine or alpha-methyl-p-tyrosine (AMPT) causes cerebral amine depletion and reduction of motor activity, which can be reversed by levodopa. The effect of inhibitors of noradrenaline (NA) synthesis and antagonists of NA and dopamine (DA) receptors on the action of levodopa have been studied. For comparison, the effects of such treatments on apomorphine action has been investigated. Reversal of reserpine (10 mg/kg) induced akinesia in mice by levodopa (200 mg/kg) plus the peripheral decarboxylase inhibitor MK 486 (L-alpha-methyl-dopahydrazine; 25 mg/kg) was inhibited by prior administration of phenoxybenzamine (20 mg/kg), haloperidol (1 mg/kg), pimozide (1 mg/kg) or the dopamine-beta-hydroxylase inhibitor FLA-63 (bis [4-methyl-l-homopiperazinylthiocarbonyl] disulphide; 15 or 25 mg/kg). Apomorphine (2 mg/kg) reversal of reserpine akinesia was similarly inhibited by haloperidol (1 mg/kg) and pimozide (2 mg/kg) but not by phenoxybenzamine (20 mg/kg) or FLA-63 (25 mg/kg). Apomorphine (5 mg/kg) reversal of reserpine akinesia was enhanced by simultaneous administration of the noradrenergic agonist clonidine (1 mg/kg) and this effect was not significantly altered by prior administration of FLA-63. Clonidine, however, reversed the FLA-63 induced inhibition of the levodopa effect on reserpine akinesia. Levodopa reversal of akinesia induced by AMPT (200 mg/kg) was also inhibited by FLA-63, pimozide and haloperidol. Phenoxybenzamine, however, was without effect, but produced a different pattern of behaviour. Similarly, pimozide and haloperidol blocked apomorphine reversal of AMPT induced akinesia; FLA-63 was without effect but phenoxybenzamine produced marked inhibition. The results suggest that full restoration of motor activity in reserpine or AMPT pretreated animals requires stimulation of both DA and NA receptors.